Chemicals in Lab Sump

Hydrocarbon Reagents

1,2-dichloroethane-d4 Isopropanol
1,4-dichlorobenzene-d4 Isopropyl benzene
2-Propanol Methanol

4-bromoflourobenzene

methyl ethyl ketone

5-choloro-tricholoromethyl pyridine

methyl isobuty| ketone

80% iso-0ct/20% n heptanes Mineral Qil

acetone MTBE

acetonitrile naphthalene
Benzene n-butanol

BOD Nutrient buffer n-butyl benzene
chlorobenzene-d5 n-decane
cyclohexane n-heptane
cyclopentane n-nonane

ETBE neo hexane

ethanol oil & grease standard
ethylbenzene pentane
flourobenzene Petroleum Ether
Heptanes pH buffer kit
hexadecane potassium hydroxide
hexane propylene glycol

hydranal coulomat’

silicon bath oil

silver nitrate

iso amyl alcohol

isobutyl alcohol sulfolane

Iso-octane synthetic pump oil
Other Reagents

1,10-phenanthroline-p-toluene sulfonic acid salt

polyvinyl alcohol

12-hydroxystearic acid

potassium bi-iodate

2-chloro-6-(trichloromethyl)pyridine

potassium chloride solution

4,5-dihydroxy-2,7-naphthalenedisulfonic acid, disodium salt

potassium dichromate

4-aminoantipyine

potassium ferricyanide

4-aminoantipyrine phosphate

potassium hydrogen phthalate

acetic acid

potassium hydroxide

acetonitrile

potassium iodide

alkali iodine azide solution

potassium nitrate

aminomethylpropanol

potassium nitrite

Ammonium chloride

potassium oxalate

Ammonium hydroxide

potassium permanganate

Aniline

potassium phosphate, dibasic

ascorbic acid

potassium phosphate, monobasic

asino ethylpropanol

potassium pyrosulfate




Chemicals in Lab Sump

Barium Chloride

potassium sodium tartrate

boric acid

potassium sulfate

Bromine

proprionic acid

Buffer solution pH10

SALT FOR DEICING AND WATER SOFTENERS

Buffer solution pH4

silica gel

Buffer solution pH7

silver chloride

cadmium silver nitrate
calcium chloride silver sulfate
calmagite sodium acetate

Carbon Disulfide

sodium azide

CDTA trisodium salt

sodium bicarbonate

chloroform sodium borate
chromium trioxide sodium carbonate
citric acid sodium chloride

Cupric Carbonate, basic

sodium gluconate

Cupric Nitrate

sodium hydrosulfite

dextrose

sodium hydroxide

diethanolamine hydrochloride

sodium iodide

DIETHYLENE GLYCOL MONOMETHYL ETHER (FSlI)

sodium metabisulfite

dilute hydrochloric acid

sodium molybdate

Dilute Nitric Acid

sodium phosphate

dilute sulfuric acid

sodium Plumbite

diphenylcarbazone indicator

sodium sulfanilate

EDTA

sodium sulfate

ferrous ammonium sulfate

sodium sulfide

ferrous chloride

sodium sulfite

ferrous sulfate

sodium tartrate

formaldehyde

sodium thiosulfate

gentisic acid

Stadis 450

Glutamic Acid

starch indicator

sulfanilic acid

glycerine

hydrogen peroxide sulfur
iodine talc

iodine monochloride tartaric acid

lithium chloride

trichoro-triflouro ethane

lithium hydroxide

various mineral salts

lithium nitrate

t-amyl alcohol

magnesium sulfate

tetrahydronaphthalene

Manganese Nitrate

tetramethylbenzenes

mercuric iodide

Toluene

Mercuric Nitrate

Toluene-d8

mercuric sulfate

trichloroethylene (slight possible)




Chemicals in Lab Sump

METHYL CARBITOL SOLVENT (FSII)

trimethylbenzenes

naphtholbenzein

vacuum pump oil

phenol

Viscosity bath oil

phenolphthalein

water standard

phosphate buffer solution

xylenes

phosphoric acid

*(30-60% methanol,10-20% 1-pentanol, 5-15% imadazole, 5-25%

dodecyldimethylamine)

Hydrocarbon Samples

ARC HVY Kero
Asphalt Incoming Crude
ASPHALT DEFOAMER JP-4

BRT bottoms JP-8

BRT feed Kero raffinate
BRT ovhd Kero recycle
Combined Return crude LAGO

cooling kero LSR

COREXIT 307 CORROSION INHIBITOR LT Kero

CU1 stabilizer LUBRIZOL 8195 GASOLINE ADDITIVE
Deprop bottoms MDEA

Deprop feed

MONOETHANOL AMINE (MEA)

Desalted Crude

MORLIFE 5000 ASPHALT ADDITIVE

ETHYL ANTIOXIDANT 733 MDA 80

N Kero

ETHYL ANTIOXIDANT 733 PDA (D) 25

Naphtha

F-76

Naphtha raffinate

FHR Return Crude

Naphtha recycle

Full Kero propylene glycol
Gasoline (unleaded) S Kero,

HAGO sulfolane
HITECH 6423 FUEL ADDITIVE VGO

HITECH 6531 FUEL ADDITIVE

Waters - samples & other

Desalter Water

Crude OVHD water

C1 Stabilizer ovhd water
Deprop ovhd water
Vacuum ovhd water
BRT ovhd water
Recovery ovhd water
Benzene stripper

Boiler water

Kero stripper ovhd water

Effluent wastewater

Influent wastewater

Gravel pit water

Gallery Pond water

Fire water

Cooling water for Octane Engines
Ice machine water

HVAC condensate

Deionizer condensate

Cooling water for Bomb Calorimeter




Chemicals in Lab Sump

Cooling water for boiler

NALCO Chemicals

NALclean 8940

Nalco EC 5816A

NALclean 8960

Nalco EC 5828A

Nalco 5376 Nalco EC 5830A

Nalco 5403 Nalco EC2043a

Nalco 5541 Nalco EC5345A

Nalco 5541 Nalco EC5370A

Nalco 5602 Nalco EC5407A

Nalco 7320 Nalco SO771 indicator

Nalco 8735 Nalco SO771 N-2 Titrant

Nalco EC 5419A Nalco SO780MQT-1
Detergents & cleaners

409 Janitorial chemicals

A-33 Dry respirator cleaner Joy

alcojet

neodisher A8

alcotabs neodisher EM
citrus degreaser neodisher N
Clorox neodisher Z
Contrad 70 RBS solution
Contrex Windex
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EQUIPMENT SCHEDULE

BECRA g}ﬁarmr“* -

SYMBCOL ITEM CAFACITY/SIZE ELEC.| MANUFACTURER § MODEL RE"",AQ(Q
B~ BOLER m mm# VSO 241 BURMNHAM MCDEL v-58d
Al AlR QEFARATOR | 3-12" | Taco MooR 4%
ET-l EXPANSION TANK %@m SN e | AMTGL MODEL 8X-$2v EXTROL. o el
= CIRCULATING MITe| 40 GO & 3 FT, TDH WD GRINDFOS MODEL UHC BE-60, RUN ON 860, §
[~ L3 CIOLATING 2T 45 MM 4 B FT. TDH ﬂ/‘“ﬁ/ly 7 GIUNGO8 HODEL MG BO-08 o
-t ﬁt&mw oW am 830 e BTl GOULDS HODEL JONS AR
[P P — m‘ B0 7L DUNAAM BUBH MODEL H306C
m—p mwmwu NS SOV m BB HODEL 647 UTH 144 46
Ak AR HANDLER 248 CRt1 @ 18 o mwxg%&ﬁ

[ INTEMNALLY

SEQUENCE OF OPERATION

. BOLER -1 SHALL OPERATE N ACCORDANCE LITH T8 PACKAGED CONTROL
SYSIEM. THE BOILERS S-ALL RN N A LEAD-LAG MCDE, WITH THE SECOND
BOULPR OFERATG WHENEVER THE MRST BOILIR |5 NOT ASLE TO MANTAN
WATER TEFPERATURE. ALTEMNATE LEAD A0 FIRING ON EACH BTART. TWO
POBITION CONTROL YALVE ABSCCIATED UITH BACH BOIBR BHALL CLOBE UHEN
LAG BOILER I8 NOT MURNG.

2. CIRCULATNG PUM® OP- HALL RN WHENEVER THE OUTSDE TEMPERATIRE (8
BELOY $0 DEFEESF,

3 CROLATNG PUN™ CP-1 COTROLS BHMILAR 10 CP-.
4, AR HANDLNG UNIT AHU-| BHALL RUN CONTINUOUBLY . PREHEAT COIL CONTROL
MOOUL AT ©

wmmmmmwmmmwm

5. CONDENBING UNIT CU-| CONTROL §TSTEM SHALL BE ACTIVATED UHENEVER THE
QUTSIDE AR TEPERATURE |8 ABOVE 38 DEGREES.

DGAUBT HOOD BHALL RN PROM MANLAL SIUTCH LOCATED ADJACENT T8 HOOD.

- -

PUT® i BHALL RN TO MANTAN HYDRONIC SYSTEM PREBANE A8 DETERMNED
BY M PRESEURE 8UTCH. ¢

& FNNED TUBE RADIATICN ZONE YALVE $HALL CYCLE OFEN ON CALL FOR <EAT A8
DETERMIED BY ROGH THERIO8TAT,

L4

WNT HEATER UH-1 FAN SHALL RN ON A CALL FOR HEAT FROM THE ROCH
THERMOBTAT, 8ET MOINT €@ DEGREES. CONTNUCUS FLUID FLOU THROUGH INT
HEATER,

. VENTILATION FAN VE~ 8RALL RUIN AND DAMPER BHALL OPEN ON CALL FOR
COOLHG M ROCH THERMOSTAT. .ETMT'&DWA

a : = o e
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TR T T S ) T
~C-] PREHEAT COML G, DD~ 1T, ,g. TEM ROE TRARIAY MODE. BUGDMDH, SITE 3034
| eoe" AFD, ouFT uPD
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Lo N T ERCRELTER y S
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SPECIFICATIONS

FUNNIDH ALL EGUIMHENT, MATERIAL AND LABOR TO PROVIDE COMPLETE AND
CPERATING MECHANICAL SYATEMA.

2. AL UORK TO BE DONE N ACCORDANCE WTH LATEST EDITION F UFC, usC,
UM, ADEC, SMACHA, AMJRAE A8 APM.CAMLE.

L1 ELECTRE M/0%s A 8TARITAD iShveii BE WL = STED IND BEAR THE W.
AL, MOTOR, STARCERS SHLL BE FURISHED MY "I MEQHAMICAL “ONTRACTCK,

. PERFORM A AD LATER BALANCE ON VENTILATION AND HYDRONC STATEMS TD
WITHINGIOP DEBIGN CRITERIA AND PROYIDE A COETALETE BALANCE REMORT
FOR ENERRS REYRRL

wumwmwmmmwmmauwomuz
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UTH UNFORH
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AL OILY WASTE FPIPING BELOU GRADE 8HALL BE BLACK &CH. 42 PIE UTH
UELD AD LELDED JONTS N ACCORDANCE UlTr ADEL RECUMNEENT!
AD QU-3023 SECTION X, ASFE BOLER AD PRESMIE VESGEL CODE. YENT
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rnww e /17' f)‘Ul"TF
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BHILYER BOLDER JONTS,
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4. COPPER TUBING FOR DOHESTIC WATER STHTEMD GH4dls. BE TYPE "' HARD DRAIN
TUBSING WTH URCT COMPER FITTNGS AND 953 80, DER JOINTS,

w

HEATING PIPING BHALL BE TYPE L' HARD DRAUN COPFER WTH LRCT COPSER
FITTINGS AND $-B BOLDER JONTS.

0. INSLLATE HOT AND COLD DOMEBTIC WATER LINES AND HEATING WATER L NES
UTH I THICK, HBERGLASS NBLATION WUTH YAPROR BARKIER JACKET.
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I.  Root Cause Analysis

A root cause analysis for the Flint Hills Resources Alaska (FHR), North Pole Refinery (NPR) laboratory
drain piping was completed to determined the mechanism of failure on the lab sump drain piping. The
root cause for the piping failure was found to be “Design not to Specification” on the drain piping
connections at the time of installation in approximately 1985. This determination is based on a review
of the original design information on the drain systems. The cast iron drain piping was put together
during installation with No-hub style neoprene pipe couplings that are incompatible with certain
hydrocarbons and can degrade when exposed to these hydrocarbons. See appendix A for building drain
system drawings. See appendix B for chemical compatibility for Neoprene. Typical lab piping systems
use Duriron high silicon cast iron piping and the appropriate couplings or glass piping systems
manufactured by Corning or Kimax/Schott.

The piping drain systems were inspected by Keith Bradshaw from Fairbanks Pumping and
Thawing on May 11, 2010. All of the piping drain systems are under the floor slab of the laboratory.
Therefore, a flexiprobe P330 sewer camera was used to check the inside of the piping system. The
flexiprobe camera was pushed inside of the piping system to the extent possible to inspect the piping
internally for defects. The vertical sections of the piping was the only portion of the drain system which
was clean enough to visually inspect with the camera. No-hub couplings in the area inspected were

found to be deformed and in bad condition which would indicate leaking at the couplings inspected. See
pictures in Appendix C.

Il Leak Rate Estimation

Objective: The objective of this section is to calculate the leak rate and the approximate leak orifice
given the measured field data.

Background: A hydrostatic test using water was conducted on the under floor drain piping system at the
NPR laboratory (lab) during the week of May 9" 2010. The underground drains were blinded and
plugged at the outlet of the lab building. Water was used to fill the drain system liquid full. Air was
removed by opening the cleanouts and observing the liquid level in all of the floor drains. When the
water level reached the top of the floor drains, a timed test was started to measure loss of level over a
given period of time. It was observed that the water level in the piping system dropped at a rate of 1
inch per hour. Measurements were taken with a tape measure at the top of the drain to the water level.
Marks were made at the water levels with a paint pen to canfirm the measurements.

7/21/2010 Industrial Engineering LLC PO Box 56603 North Pole Ak 99705 347-8262



Leak Rate Calculation

Density p Az

Given Burnoulli’s equation for a small tank the combined equivalent leak orifice can be calculated.

Ly 2
P& syface T Patm = 59 Vjef t0&Zpout t Pam

V}"Ef = v’?g(zsmﬁxe 'Zspow) =.J2giz

Q = A_}ﬁfif_‘fef = CAS_I?OWI.I;GE!' [1],[2]

P = pressure V = velocity A = area of orifice C=nozzle constant p=density g=gravitational constant
Assumptions:

1) Pressure inside the drain pipe is the same as outside the drain pipe.
2) The piping system can be calculated as a small tank system

3) Orifice constant 0.9

4) Leaked fluid has low viscosity and is incompressible.
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LEAK RATE CALCULATION

DRAINS 4
TOTAL DRAINS 12
DRAIN AREA 12.56637
DRAIN HEIGHT 1
DRAIN VOLUME 12.56637

TOAL DRAIN VOLUME  150.7964

SUM OF DRAIN

VOLUME 214.021
GALLONS 0.926711
TEST DURATION 60
LEAK RATE 0.015445

2 1:5

19 2
3.141593 1.767146
1 1

3.141593 1.767146
59.69026 3.534292

INCHES”3
GALLONS
MINUTES
GALLONS PER MINUTE

ORIFICE CALCULATION

0.9 CONSTANT K

1 FTH20
0.000686 INCH sQ

ORIFICE AREA

0.029564 INCH ORIFICE DIAMETER

References

1}  Cameron Hydraulic Data, C.C. Heald Nineteenth Edition
2)  www.efunda.com/formulae/fluids/draining_tank.cfm#calc

INCHES

INCHES#2
INCH

INCHES”3
INCHESA3
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Calculation Back Check

Density p AZ

Inputs
Depth of spout, Az: |1 [ft ~]
Fluid density, p: [0.0361  |Ib/in~3 =]
Spout exit diameter, O: IEI.C!B ]m ;]
Discharge Coefficient, C: IEI.Q
Answers

Exit velocity, 8.02 ft/s ]ft,e’s 'l
Select desired output units for next

Yolume Flowrate: 0,0153 gal/min Igal,"mm vl A S .
Mass Flawrate: 0.00221 lbm/s |Whm/5 vl
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I1l. Chemical List
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IV. Leak test description

The under floor drain piping system was plugged at the outlet of the building. Water was then
used to fill the piping. The cleanouts were opened to make sure all of the air was removed from the
drains. The piping system was then filled to the top of the drains. All of the drains were observed to
verify full of water prior to beginning the test. A timed test was then completed. The leak rate was
determined to be 1 inch per hour based on water loss of a specific period of time.

V. Summary

A root cause analysis was completed. The root cause for the piping system failure was
determined to be incorrect design specifications at the time of installation in approximately 1985.
Drawings were found that indicated No-hub style connectors were originally installed. Fairbanks
Pumping and Thawing was used to investigate the condition of the inside of the piping. A sewer
camera was used to look down inside the piping system. The No-hub connectors were found to be in
poor condition. Naphtha and toluene are on the list of chemicals disposed of down the drain system
and would have been disposed since installation first occurred. These chemicals are known to be
aggressive toward neoprene. Leak rate calculations were completed. The approximate leak rate was
found to be in the order of 0.015 gallons per minute ar 21.6 gallons per day assuming liquid full for
24 hours. This leak rate is for a 100% full drain piping system and therefore is highly conservative.
During normal operations the drain piping system would be intermittently used, would be open
channel flow and not liquid full. The leak rate during normal use is affected by many variables like
amount of time utilized and volume placed into the system so it cannot be calculated with any
degree of accuracy. FHR has discontinued use and abandoned the lab drain piping system. A new
temporary above ground steel piping system has been installed and is being added to the above
ground piping inspection program. A long term project will be designed and installed at a later date.
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Appendix A Lab piping drawings.
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Appendix B Chemical compatibility for Neoprene

Chemical Compatibility Results

1 The Material Selected Neoprene

& Compatibhility Level Selected D-Severe Effect

The chemicals which match your search results are listed below:

Chemical Compatibility
D-Severe
Acetate Solvent
Effect
; g ; D-Severe
Acetic Acid, Glacial
Effect
D-Severe
Acetyl Chloride (d
ety (dry) —
: D-Severe
Alcohols:Diacetone
Effect
; ; ; D-Severe
Ammonium Bifluoride
Effect
D-Severe
Amyl Acetate
Effect
- DuSeveré_
Amyl Chloride
Effect
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D-Severe

Aniline
Effect
D-S
Aniline Hydrochloride e
Effect
D-Severe
Aqua Regia (80% HCI, 20% HNO3)
Effect
D-S
Arochlor 1248 IR
Effect
D-S
Aromatic Hydrocarbons Gy
Effect
- D-Severe
Asphalt
Effect
D-S
Benzaldehyde oyere
Effect
D-Severe
Benzene
Effect
D-
fais] Severe
Effect
Benzyl Chloride DSEvEE
Effect
Bleaching Liquors PaciRE
Effect
D_
Boric Acid Jevere
Effect
: D-Severe
Bromine
Effect
D-S
Buttermilk =
Effect
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D-Severe

| Ami
Butyl Amine e
Butyl Ether B-aevere
u
Aty =nel Effect
D-Severe
Butyl Phthalate
Effect
Butyl tat D-Severe
acetate
Sliyetelate Effect
Butvlene D-Severe
n
e Effect
Butvric Acid D-Severe
yric Aci
A Effect
s ; D-Severe
Calcium Hypochlorite
Effect
D-Severe
Carbolic Acid (Phenol)
Effect
D-S
Carbon Bisulfide e
Effect
D-Severe
Carbon Disulfide
Effect
: D-Severe
Carbon Tetrachloride
Effect
D-Severe
Carbon Tetrachloride (dry)
Effect
. D-Severe
Carbon Tetrachloride (wet)
Effect
D-Severe
Carbonic Acid
Effect
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Chlorinated Glue

D-Severe

Effect
Chlorine Water D-Severe
Effect
D-5
Chlorine, Anhydrous Liguid exere
Effect
D-Severe
Chloroacetic Acid
Effect
D-S
Chlorobenzene (Mono evere
Effect
D-Severe
Chlorobromomethane
Effect
D-S
Chloroform evere
Effect
Chlorosulfonic Acid D-Severe
Effect
D-Severe
Chromic Acid 10%
Effect
Chromic Acid 30% D-Severe
Effect
D-
Chromic Acid 5% Severe
Effect
D-Severe
Chromic Acid 50%
Effect
Citric Qils D-Severe
Effect
D-Severe
Cream
Effect
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D-Severe

Cresols
Effect
C lic Acid D-Severe
resylic Aci
Effect
Cycloh D-Severe
yclohexane
) Effect
D-Severe
Cyclohexanone
Effect
i D-Severe
Diacetone Alcohol
Effect
D-S
Dichlorobenzene evere
Effect
[ DsSevere
Dichloreethane evere
Effect
Diethyl Eth D-Severe
e er
| Effect
Dimethyl Aniline D-Severe
1me nuin
. Effect
Dimethy! F id D-Severe
m ae
E— Effect
i i D-Severe
Diphenyl Oxide
Effect
Eth D-Severe
er
Effect
Ethvl Acetat D-Severe
yl Acetate
Effect
D-Severe
Ethyl Benzoate
Effect
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D-Severe

Ethyl Ether
Effect
Ethylene Chloride DESevere
Effect
D-Severe
Ethylene Dichloride
Effect
D-
Ethylene Oxide SEVEre
Effect
Freonr 11 Desevere
Effect
e e ===
Furan Resin Nk
Effect
e e e
Furfural ik
Effect
. D-Severe
Grape Juice
Effect
- D-Severe
Grease
Effect
D-S
Hydrobromic Acid 100% RENS
Effect
D-Severe
Hydrobromic Acid 20%
Effect
Hydrochloric Acid 100% i
Effect
D-Severe
Hydrofluoric Acid 100%
Effect
D-S
Hydrofluoric Acid 50% i
Effect
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Hydrofluoric Acid 75%

D-Severe

Effect
; D-Severe
Hydrogen Peroxide 10%
Effect
D-Severe
Hydrogen Peroxide 100%
Effect
D-Severe
Hydrogen Peroxide 30%
Effect
D-Severe
Hydrogen Peroxide 50%

Effect
lodi ) D-Severe
S Effect

) D-Severe
Isopropyl Acetate
Effect
| | Eth o 0 D-Severe
Q Q‘\[ I
S0RI0 . Effect
it D-Severe
s50tdane Effect
D-Severe
t Fuel (IP3, IP4, IP5)
SRR Effect
Ket D-Severe
n
etones -
L Thi D-Severe
quer Thinners
= Effect
L D-Severe
T Effect
Latd D-Severe
- Effect
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, D-Severe
Lubricants
Effect
D-
Maleic Acid JEVere
Effect
D-Severe
Maleic Anhydride
Effect
[ D-Se
Malic Acid vere
Effect
D-S
Melamine VRIS
Effect
- D-Seve
Methyl Acetone R
Effect
D-Severe |
Methyl Bromide wiele |
‘ Effect !
!
D-Severe
Methyl Butyl Ketone
Effect
D-§
Methyl Chloride e
Effect
Methyl Ethyl Ketone DSeueR
Effect
D-Severe
Methyl Ethyl Ketone Peroxide
Effect
D-Severe
Methyl Isobuty!| Ketone
Effect
D-Severe
Methyl Isopropyl Ketone
Effect
D-Severe
Methyl Methacrylate
Effect
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D-Severe
Monoethanolamine
Effect
. D-Severe
Morpholine
Effect
Naphtha D-Severe
Effect
D-Severe
Naphthalene
Effect
Nitric Acid (20%) Dr-Severe
a
Effect
D-Severe
Nitric Acid (50%)
| Effect
‘7_ — - — s P I———— S I -— e ——
D-S
Nitric Acid (Concentrated) SYENE
Effect
—A D-Severe
Nitrobenzene
— Effect
Nit th D-Severe
itromethane
- Effect
Nit Acid D-Severe
itrous Aci
Effect
D-S
Qils:Aniline evere
- Effect
Oils-Ani D-Severe
ils:Anise
R Effect
Oils:B D-Severe
s:Bay
I Effect
OilisBaRg D-Severe
1152
M2 p UL Effect
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D-Severe

Qils:Citric
Effect
D-S
Qils:Fuel (1,2, 3, 5A, 5B, 6 evere
Effect
D-Severe
Oils:Lemon
Effect
D-S
Qils:Linseed evere
Effect
D-S
Qils:Palm evere
Effect
D-S
Oils:Peppermint evere
Effect
Qils:Pine D-Severe
Effect
Oils:Sesame Seed D-Severe
Effect
D-
Oils:Silicone Severe
Effect
Oils:Sperm {whale) D-Severe
Effect
i i D-Severe
QOils:Tanning
Effect
D_
Qils:Turhine Severe
Effect
Oleum 100% D-Severe
Effect
D-S
Oleum 25% evere
Effect
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Oxalic Acid (cold)

D-Severe

Effect
oy D-Severe
Palmitic Acid
PG T e Effect
D-Severe
Perchloroethylene
Effect
D-Severe
Phenol (10%)
Effect
D-Severe
Phenol (Carbolic Acid)
Effect
|
[
| D-Severe
Phosphoric Acid (crude)
Effect
S | D-Severe B
Phosphorus Trichloride
‘ Effect
\

Plating Solutions, Chromium Plating: D-Severe
Barrel Chrome Bath 95°F Effect
Plating Solutions, Chromium Plating: D-Severe
Black Chrome Bath 115°F Effect
Plating Solutions, Chromium Plating: | D-Severe
Chromic-Sulfuric Bath 130°F Effect
Plating Solutions, Chromium Plating: D-Severe
Fluoride Bath 130°F Effect
Plating Solutions, Chromium Plating: D-Severe
Fluosilicate Bath 95°F Effect
Plating Solutions, Copper Plating (Misc): D-Severe
Copper (Electroless) Effect
Plating Solutions, lron Plating:  Ferrous D-Severe

Chloride Bath 190°F Effect
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Plating Solutions, Nickel Plating: D-Severe
Electroless 200°F Effect
. | D-Severe
ropylene
Effect
Byridine D-Severe
yri
Effect
R il D-Severe
esorcin
Effect
D-Severe
Shellac (Orange)
Effect
. D-Severe
yr
Effect
f . e i A ¥ D_S
Sulfur Chioride evere
Effect
- I.Z)-_S_ b
Sulfur Dioxide (dry) evere
Effect
D-Severe
Sulfur Trioxide HeNR
Effect
D-Severe
Sulfur Trioxide (dry)
Effect
o D-S
Sulfuric Acid (75-100%) evere
Effect
D-S
Sulfuric Acid (cold concentrated) '
Effect
D-Severe
Sulfuric Acid (hot concentrated)
Effect
D-Severe
Tetrachloroethane
Effect
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Tetrachloroethylene Sl
etrachloroethylen
Effect
D-Severe
Tetrahydrofuran
¥ Effect
D-Severe
Toluene (Toluol)
Effect
] , : D-Severe
Trichloroacetic Acid
Effect
) D-Severe
Trichlorgethane
Effect
) r D-Severe
Trichloroethylene
Effect
: | DsSevere
Turpentine
Effect
|
) D-Severe
Urine
Effect
—— D-Severe
arnis
Effect
. D-Severe
Vinyl Acetate
Effect
. ) D-Severe
Vinyl Chloride
Effect
vl D-Severe
ylene
Effect

Explanation of Footnotes
1. Satisfactory to 72°F (22° C)
2. Satisfactory to 120°F (48° C)
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Ratings -- Chemical Effect

A = Excellent.

B = Good -- Minor Effect, slight corrosion

or discoloration.

C = Fair -- Moderate Effect, not recommended
for continuous use. Softening, loss of strength,
swelling may occur.

D = Severe Effect, not recommended for ANY use.
N/A = Information Not Available.
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Appendix C Drain pictures,

Picture 1. flexiprobe P330 used to view inside piping drain system.
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Picture 2. Floor drain with deformed neoprene NO-HUB connector
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Picture 3. Floor drain clean-out with neoprene NO-HUB connector
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Appendix D Root Cause Map

LoE DRAM
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PIPING HOT
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3 1 b
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GERRSACH SETTLED GOKFROMSED
3 1 ¥
NECPREME MOT
WATER D IMPROPER COMPATIBLE
ACILS 1 GAST FOLRDATION WITH
IRON HPHHE :
HYDROCARBINS
¥ 1 3
MPRIPER
CHEMICAL CESIBN MOT T4 e
ENSPYSAL SFEAFCATON VR
PROCEDLFES *
b 3
DERGN WOT TO
SPEGIFKATION
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